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Summary. A dominant fraction of milk alkaline phosphatase was isolated during purification. The fraction had almost identical molecular and kinetic properties in the human, bovine and ovine species, i. e. molecular mass of 170 000 daltons, optimum pH, absence of substrate specificity. The variation of Km and V with the pH revealed two ionizable group pK values of 8.6 and 9.0 to 9.3, thus indicating that the active center groups were identical for human, bovine and ovine enzymes. The 3 phosphatases required two types of metals for maximum activity-zinc which was (Fernley, 1971) .
The best known mammal alkaline phosphatases are of intestinal or placental origin because those organs are the richest in enzyme. Kidney, liver, brain and bone phosphatases have also been studied and found to have some different properties than the intestinal or placental enzymes.
Milk alkaline phosphatase, which does not belong to the intestinal and placental phosphatase group, is of great interest because it is used as an assay in the control of industrial pasteurization of dairy products (Sanders, 1949) . Its biochemistry is especially fascinating since the phosphatase, totally inactivated by heat treatment, progressively recovers some of its activity in certain conditions. The purification and study of the molecular and kinetic properties of alkaline phosphatase in cow milk were described by Morton (1953) . Since that preliminary report, this milk enzyme has only been studied by a few authors. Besides some work on the properties of cow milk alkaline phosphatase (Linden, 1977) , the human and sheep milk enzyme has been studied in our laboratory (Michalowski, 1977 (Linden, 1977 Lefranc and Han (1967) showed that cow milk has 2 isoenzymes and even 4, according to Peereboom (1968) and Buruiana and Dema (1969) . When purifying human or sheep milk alkaline phosphatase, Michalowski (1977) noted several peaks or activity strips during chromatography or electrophoresis. He showed that the heterogeneity of the phosphatase results from a balance between #he various molecular species, the most stable ones having the lowest molecular mass (160 000 daltons). Ghosh and Fishman (1968) Polyacrylamide gel electrophoreses confirm these results and show two activity strips in raw extracts of alkaline phosphatase prepared from human, cow or sheep milks ( fig. 1) . The most intense strip corresponds to the dimeric form and has the molecular characteristics of the A fraction (Lefranc and Han, 1967) or of the aisoenzyme (Peereboom, 1968) . Above this zone of activity, we noted a less active, more diffuse second strip which corresponded to the B fraction of Lefranc and Han (1967) or to the p-isoenzyme of Peereboom (1968) . This isoenzyme would be a polymer of the other isoenzyme and would remain more closely associated with the fat globule surface than that one (Linden and Ged, 1976) .
Thermostability. - The study of heat denaturation may be used to compare several alkaline phosphatase. Thus, Moss and Whitby (1975) (Brunel, 1972) and kidney (Heloue, 1974 The Dixon diagram, Km = f (pH), presents an inflexion in the slope of the 3 phosphatases at 8.6 pH. Depending on the enzyme, the curves, log V = f (pH), show a pK between 9 and 9.3 in the ES complex of the pH interval studied (fig. 4) (Brunel and Cathala, 1972) and kidney (Cathala et a/., 1975) , pig kidney (Ahlers, 1974) and rat placenta (Petitclerc et at., 1975) .
In a previous report we studied the role of metals in the alkaline phosphatase activity of cow milk. In this report we describe the essential characteristics of bivalent ion activation and regeneration in the 3 enzyme preparations. Mg 2+ activation. -As the alkaline phosphatase of cow milk, human and sheep enzymes belong to the phosphatase group strongly stimulated by Mg. The more the enzyme is purified, the stronger is the stimulus. Purification is accompanied by progressive loss of magnesium which dissociates by dilution. The activation factor is 4 at 10 pH for the best purified human enzyme, 12 for the ewe enzyme and 18 for that of cow. This activation factor naturally depends on the amount of purified enzyme residual activity and thus on the amount of residual Mg 2+ . The enzyme stimulation factor is also a result of assay medium pH. The more alkaline the pH, the higher the stimulation factor of each enzyme, which reaches a maximum at about 10 pH. Moreover (Cathala et al.,1975 
